The International Food Policy Research Institute (IFPRI), established in 1975, provides evidence-based policy solutions to sustainably end hunger and malnutrition and reduce poverty. The Institute conducts research, communicates results, optimizes partnerships, and builds capacity to ensure sustainable food production, promote healthy food systems, improve markets and trade, transform agriculture, build resilience, and strengthen institutions and governance. Gender is considered in all of the Institute's work. IFPRI collaborates with partners around the world, including development implementers, public institutions, the private sector, and farmers' organizations, to ensure that local, national, regional, and global food policies are based on evidence. IFPRI is a member of the CGIAR Consortium.
INTRODUCTION
The importance of achieving and maintaining food safety has never been more apparent. High-profile outbreaks and rising consumer concerns increase pressure on public and private decision makers to identify and resolve systemic problems. Numerous studies have focused on the adoption of certification and management systems (privately or publicly managed) as a way to improve food safety performance (Hammoudi, Hoffmann, and Surry 2009; Menard and Valceschini 2005; Henson and Caswell 1999) . A particular focus has been the Hazard Analysis and Critical Control Points (HACCP) system-one of the more widely used methods of food safety management, a process standard recommended by the Codex Alimentarius Commission of the Food and Agriculture Organization of the United Nations and the World Health Organization, and a required system in the European Union (EU).
Prior literature has identified a number of capacity-and incentive-related factors that affect initial adoption of HACCP, including length of time to develop and implement the program, technical expertise and support, availability of human resources, production technology and design, company size, and level of institutional support (Fotopoulos and Kafetzopoulos 2011) . In addition, institutional theorists have identified social acceptability, credibility, and legitimacy as important drivers of firms' choices to adopt HACCP (Meyer and Rowan 1977; Scott 2001; Bansal and Clelland 2004) .
Some studies have suggested that food producers and processors do not always embrace HACCP with the anticipated enthusiasm (Panisello, Quantick, and Knowles 1999; Taylor 2001; Panisello and Quantick 2001; Taylor and Taylor 2004; Ehiri, Morris, and McEwen 1995; Herath and Henson 2006) . Further, there are indications of a lack of sustainability in the system; for example, more than 60 percent of certified firms in the seafood industry in the Philippines have recently discontinued EU HACCP certification. The lack of understanding about such decertifications is a major knowledge gap in food safety policy (Ragasa, Thornsbury, and Bernsten 2011) .
After initial certification, a firm's decision to continue with, or discontinue, the certification at any point in time will be influenced by the same set of incentive-and capacity-related factors, but now with additional information on realized costs and outcomes.
1 Firms with the necessary capacity to implement the program successfully and subsequently realize the expected net benefits from HACCP certification will continue with their programs, but firms that lack capacity or fail to realize the projected net benefits may seek decertification. Failure to realize anticipated benefits may be the result of ex ante unrealistically optimistic projections (that is, managerial hubris) or subsequent changes in markets and external conditions. Literature in strategic management identifies managerial hubris as a major cause of adverse firm performance, especially in explaining the failure of major strategic moves, such as mergers and acquisitions, or decreases in firm profitability (Roll 1986; Jiang et al. 2011) . Other studies suggest that firms often misestimate costs of regulations including those for food safety (Gray and Shadbegian 1993; Joshi, Krishnan, and Lave 2001; Morgenstern, Pizer, and Shih 2001; Ragasa, Thornsbury, and Joshi 2011) .
Prior to certification, the actual costs and benefits to a firm are not known. Uncertainty can be reduced through ex ante information collection and assessment but cannot be entirely eliminated. Once certification is undertaken and outcomes are realized, firms have additional information and investments that will influence subsequent decisions about sustainability. The difference between anticipated and realized outcomes is known only over time and will vary across firms.
Survival analysis is used to assess longevity or rate of survival in relation to an event of interest where there are subjects or observations who do and do not experience that event of interest at alternative points in time (Menard 2008; Singer and Willet 1993, 2003) . Survival (or duration) models have been widely used in epidemiology and medical research to explain occurrence of and survival from a disease (for example, Kurian, Sigal, and Plevritis 2009; Song and Lawson 2009; Spitale et al. 2009; Madan et al. 2008) . Application to economic problems is less frequent but targeted to issues where duration is the focus-that is, exit or survival of firms (Olmos 2010; Tiller, Feleke, and Starnes 2009; Dimara et al. 2008; Soderbom, Teal, and Harding 2006) ; rate of technology adoption (Abdulai and Huffman 2005) ; rate of contract termination (Olmos 2010) ; length of visitor stay (Barros and Machado 2010; Barros, Butler, and Correia 2010; Gokovali, Bahar, and Kozak 2007) ; timing of loan default (Roszbach 2004) ; infrastructure failure (Debon, Carrion, and Solano 2010) ; and employee retention (Mattox II and Jinkerson 2005) .
In the case of food safety, a subset of firms initially adopt EU HACCP systems, some of which maintain their certification and some of which subsequently decertify, which makes survival analysis an appropriate tool to evaluate the time-path of food safety certification. Earlier studies do not explicitly address the effect of factors on the time-path of adoption or certification (Abdulai and Huffman 2005) . Although some prior studies have analyzed factors affecting food safety controls, including HACCP, using discrete choice models such as logit and probit (Herath, Hassan, and Henson 2007; Henson and Holt 2000) , to the best of our knowledge, this study is the first to apply survival or hazard functions to food safety certification decisions. We hypothesize that the time duration before a firm gets certified depends on the strength of incentive (that is, expected net benefits) and capacity factors (that is, firm capacity for implementation or early adoption). We hypothesize that conditional on initial certification, the period for which a firm remains certified (that is, does not get decertified) is positively associated with the strength of incentive and capacity factors. We expect the ex post decisions over decertification to be more strongly associated with incentive and capacity than the ex ante decisions about initial certification, because decertification decisions are likely based on known information in contrast to projections and managerial hubris.
DATA AND VARIABLES
Firm-level data were collected from 59 seafood processors located in the Luzon, Visayas, and Mindanao areas in the Philippines.
2 Face-to-face interviews using a semistructured questionnaire were conducted in September to December 2005 with plant managers to collect data covering the period 1998 to 2005 of their operations. 3 The sample includes a variety of firm sizes (15 cottage scale, 14 very small, 6 small, 15 medium, and 9 large) and product categories (17 frozen tuna processors, 10 milkfish, 9 shrimp, 8 canned tuna, and 15 other products). 4 Respondents included 41 firms that initially received EU HACCP certification, 15 of which were subsequently decertified. 5 The remaining 18 firms in the sample never received EU HACCP certification. 6 The timing of initial adoption and the duration of certification varied across the sample firms (Table 2.1). Table 2 .2 shows incentive-and capacity-related explanatory variables. Incentives include expected or perceived net benefits, both financial and nonfinancial, from adopting HACCP standards. Financial variables include average price received for products sold (output price level, or Price) and difference in export price between EU and United States (Pdeuus), and between EU and other markets (Pdeuoth). Estimated prices for labor (PL), materials (PM), and capital (PK) are used as indicators of firm-level input cost structure. Since higher revenues increase the likelihood of higher benefits from certification, we hypothesize that both the output price level and output price differential variables will be positively associated with initial certification but negatively associated with the decertification decision. As HACCP certification involves additional capital and operational investments and higher input prices adversely affect incremental benefits from certification, we expect input prices (PL, PM, and PK) to be negatively associated with initial certification decisions but positively associated with subsequent decertification decisions. 3 In 2011, a random visit to a few of the sample firms revealed similar situations in those firms, and a recent review of regulations in importing countries, such as in the EU, reveals no major changes in the food safety requirements and structure of seafood trade in those countries. The data collected from firms in 2005 are still valid to date, and findings using the data seem to still reflect the conditions of seafood-processing firms in the Philippines. 4 A means comparison suggests that sample firms are not statistically different from industry aggregates. The expert opinion of officials from the Philippine Bureau of Food and Drugs, which inspects and issues licenses to operate, confirms that the sample is representative of the population. 5 Based on the Philippine Bureau of Food and Drugs records, in 2000, 38, 96 , and 36 firms were EU HACCP certified in 2000, 2004, and 2005, respectively . The exact number of US-certified firms is less well known, but at least 30 firms were listed as certified in 2005. 6 The group of firms without EU HACCP certification includes some that may have received other types of food safety certification. 
Output price differentials Pdeuus
Difference in export price between the EU and the United States as received by the processors. Price measured as value of exports divided by the volume (US$/kg).
Pdeuoth
Difference in export price between the EU and other markets as received by the processors. Other markets include the local Philippine markets and other importing countries (aside from European Union and the United States). Price measured as value of exports and sales divided by the volume (US$/kg).
Input price PL
These are location-specific wage levels. This represents three-fourths of the minimum wage rate by region (US$/day). The adjusted minimum wage reflects the variability of costs of goods across regions. Location can reflect the differences in the cost of factors of production including labor and other inputs needed for HACCP.
a
PM
Weighted average of the prices of fish/seafood raw materials based on firmlevel interviews and financial and income statements from the Securities and Exchange Commission (US$/kg).
PK
Weighted average of the tax-adjusted interest and dividend (as a ratio of the long-term debt and equity) plus the weighted economic depreciation rate of fixed assets (US$/unit of capital).
b Market diversification nmarket Number of markets, in terms of country of product destination, the firm has.
Product diversification nform Number of distinct product forms in the production line. For instance, frozen shrimp is distinct from frozen octopus or frozen deboned milkfish. Dummies for reported difficulty in accessing credit by firms (1 = difficult; 0 = not difficult).
Years in business Yrbus
Number of years in business, which represents length of experience in terms of dealing with buyers and negotiating with input suppliers; also represents the period to develop trust and long-term relationship with buyers.
Number of association memberships member Number of producer, processor, or exporter associations of which the respondents are a member.
Involvement in association
Dummy representing active membership of respondents in associations. "Being active" means actively joining the activities of the associations and/or actively seeking advice, assistance, or support from such associations.
Physical capacity age Age of plant facility.
Size of production Y Volume of production (in metric tons).
Source: Authors' compilation from various sources. Notes a Minimum wages are not actually followed in the Philippines, as in most developing countries based on the personal communication with J. Price Gittinger, November 15, 2006, World Bank, Washington, DC. The minimum wage rate is from the Philippine Department of Labor and Employment and the National Statistics Office. b Rates of economic depreciation per asset class adopted from Hulten and Wykoff (1981) .
Nonfinancial incentives include diversification, measured by both the number of markets in which the firm sells in terms of country of product destination (nmarket) and the number of distinct product forms that the firm processes in its production line (nform), and volume of output (Y) as a measure of size. Greater diversification, both in terms of geographical area and the number of products, gives the firm flexibility to continue business even without HACCP certification, thereby reducing its incentives to seek HACCP certification. Hence, we hypothesize that both market diversification (nmarket) and product diversification (Nproduct) will be negatively associated with initial certification but positively associated with decertification decisions. Because of significant fixed costs associated with HACCP certification, we expect economies of scale in realizing benefits from certification and hypothesize a positive association between volume of production and initial certification, and a negative association with subsequent decertification decisions.
Capacity variables focus on the financial, human, and institutional resources to set up and manage HACCP systems.
7 A dummy variable credit represents difficulty in accessing credit in addition to the more direct measure of price of capital (PK). Number of years in business (yrbus) is a proxy for operational experience and human capital. We hypothesize that a firm with higher difficulty in accessing capital, higher price of capital, and fewer years in business (that is, low operational capacity) has a lower probability of achieving initial HACCP certification and a higher probability of being subsequently decertified. We include age of the plant (age) in our estimations, and as older plants are likely to need higher investments in upgrading to meet HACCP standards, we hypothesize a negative association with the initial certification decision.
Variables used as measures of institutional support include the number of association memberships (member) and whether the firm was actively involved in such associations (active). These variables can be viewed either as proxy measures for the degree of external institutional pressures faced by the firm or as additional firm capacity because active membership provides the firm with access to resources, know-how, and potentially experienced manpower. We hypothesize a positive relationship between these variables and the likelihood of a firm receiving initial HACCP certification, and a negative association with its subsequent decertification.
ESTIMATION METHOD: SURVIVAL ANALYSIS
Survival analysis (also called duration or hazard analysis) is used to explain the intertemporal nature of firm action (Hosmer and Stanley 1999; Clarke 2003; Wooldridge 2003) . We use simple means comparisons between certified and decertified firms, and logit model results, as benchmarks for comparison with survival model results. The first logit model analyzes the likelihood that a firm initially adopts EU HACCP at any point between 1998 and 2005. A second logit model analyzes the likelihood that a certified firm is decertified at any point during the period. These two models assume that the probability of an event occurring in period t is independent of time before the event occurs (constanthazard-rate assumption), but one can hypothesize that the longer the time period over which a firm has operated without HACCP, the higher the likelihood that it will not adopt HACCP in the next period. Similarly, it is likely that the longer a firm remains certified, the greater the likelihood that this firm will not be decertified in the next period.
For initial adoption, the survival time is the number of years before a firm adopts HACCP after the year the EU markets imposed the system (that is, 1999) ( 
where T is a nonnegative random variable that takes values t to measure the time spent in a particular state. The survivor function is defined as the probability that the event of interest has not occurred by duration t-that is, the random variable T exceeds (or at least equals) the specified time t. For the discrete case, it is given by
where j denotes a failure time. S(t) is a nonincreasing function with a value of one at the time origin and a value of zero as t goes to infinity. The opposite of the survivor function, the hazard function, is the relationship between the hazard rate and the time already spent in that state and is presented as
The hazard function represents the conditional probability of an event occurring at the next time point, given that the event has not occurred up to a previous point. Estimation in this article employs the hazard function.
Hazard functions can be estimated using either semiparametric or parametric methods.
8
Semiparametric models are more appealing as they allow greater flexibility; in semiparametric models the baseline hazard λ 0 (t) is left unspecified. 9 Hazard is a function of a vector of explanatory variables X with coefficients ß that can be estimated. The baseline hazard λ 0 is given as 8 There are several parametric models to be used based on the distribution of the hazard/risk: exponential, Weibull, Gompertz, log-logistic, log-normal, and generalized gamma models. The common approach in selecting among such approaches is to use the Akaike information criterion (AIC). Akaike (1974) proposed penalizing each log likelihood to reflect the number of parameters being estimated in a particular model and then comparing them. AIC is defined as
, where c is the number of explanatory variables and p is the number of model-specific ancillary parameters, that is, two ancillary parameters for generalized gamma and one for the other models. The preferred model has the smallest AIC value.
9 This is often preferred especially in applications to social sciences, in which there is not enough theory to make a strong
where  is a positive function of X and ß, and h 0 (t) characterizes how hazard changes as a function of time. The baseline hazard depends on t, but not on X, meaning that it captures individual heterogeneity unexplained by the explanatory variables. Alternatively, the baseline hazard can be interpreted as the probability of an event occurring if the explanatory variables are set equal to zero.
We adopt the semiparametric procedure developed by Cox (1972) , where (X,β) is equated with exponentiated (X,β) given as
To estimate the hazard function, observed time periods of the event occurring are ordered by length from smallest to largest, t 1 <…<t n . The conditional probability that the event happens in the first observation at time t 1 , given that any of the n observations could have been failed at t 1 , is
or the contribution of the shortest observation to the partial likelihood. More generally, the contribution of the jth shortest observation to the partial likelihood is given by
For HACCP adoption, the numerator is the conditional probability of the jth firm that initially adopts (or decertifies) at time t j , whereas the denominator is the sum of the partial likelihood for all other firms that have not initially adopted (or that have not been decertified) just prior to time t j . The likelihood is formed as the product of these contributions and may be written as
The likelihood function depends only on the unknown coefficient vector ß and can be maximized using standard methods. The functional form of the hazard rate does not need to be specified. The Cox log-likelihood function is then as follows:
where ) ,
In terms of interpreting the coefficients, the hazard ratio (HR), which is exp(), is the change in the rate of the event occurring for every unit change in the explanatory variable case to assume a constant, increasing, or decreasing baseline hazard.
10 For a dichotomous explanatory variable, the difference in the rate of X i = 1 and X i = 0 is equal to HR. An HR greater than one (HR > 1) increases the rate of the occurrence of an outcome by ) 1 ( * 100  HR percent; an HR that is less than one (HR < 1) decreases the rate of an event occurring by / 1 / * 100  HR percent.
Durbin-Wu-Hausman test results indicate that explanatory variable output (Y) is endogenous in all models. Size of production can affect a firm's decisions about whether to adopt and when to adopt. At the same time, decisions about HACCP adoption may also affect the size of production through market access. To correct for endogeneity, we use two-stage regression and first estimate a simple production function (equation 10) including product form (shrimp, milkfish, tunacan, tunafroz) , capital availability (corp), and years of experience (yrbus). 
Test results reject the null hypothesis of no joint significance among the above explanatory variables, and thus pm, corp, shrimp, milkfish, tunacan, and tunafroz can be used as instrumental variables in the Y model.
11 Predicted Y (yhat) is an explanatory variable in the second-stage survival estimation to generate unbiased and robust estimates.
The Durbin-Wu-Hausman test was also performed for a possible endogeneity problem associated with association membership in the HACCP initial participation model. For example, the decision to join an industry organization could be influenced by the participation in HACCP. However, the test indicated no endogeneity issue.
INITIAL ADOPTION DECISIONS
The baseline results in Table 4 .1, without consideration of the timing of decisions, indicate that output price and quantity are positively associated with the initial decision by seafood processors to adopt HACCP. A higher output price received provides more incentive to adopt, and estimates suggest that a US$1 12 increase in output price level is associated with a 32 percent increase in the likelihood of being certified at least once. A larger output (or firm size) allows the firm to capture some economies of scale and creates an incentive for certification. A means comparison indicates a significant difference between the average output of firms that initially adopt HACCP and those that do not. Regression estimates suggest that a 1,000-metric ton increase in annual output is associated with a 9 percent increase in the likelihood of being certified. None of the variables related to cost structure (that is, input price), diversification, or capacity displayed statistically significant associations with the initial certification decision even though means comparisons indicate differences between firms in all capacity-related variables. c Due to a multicollinearity problem from the high correlation between output price level and price of materials, we were able to use only one of these variables at a time in the models. However, the two models showed similar results. The one presented here is the one using output price level. d Due to a multicollinearity problem from the high correlation between "number of association memberships" and "being active in these associations," we were able to use only one of these variables at a time in the models. However, the two models showed similar results. The one presented here is the one using "being active in these associations." *** Significant difference in averages at < 0.01 level of significance; ** at < 0.05 level of significance; * at < 0.10 level of significance.
When the timing of the initial adoption decision is considered, survival analysis results show that the number of product forms and membership and active involvement in industry associations are significant in addition to output price level and output size.A $1 increase in the output price level is correlated with a 44 percent increase in the rate of initial adoption among firms, implying high sensitivity of the rate of initial adoption to changes in output price. A 1,000-metric ton increase in annual output is associated with a 1 percent increase in the rate of initial adoption, suggesting that the larger the firm size, the larger the capacity of a firm to accommodate cost increases. Adding an additional product form in the production line is correlated with a 26 percent decrease in the rate of initial adoption, perhaps because of costly processes to avoid cross-contamination. A firm active in trade or processor associations is twice as likely to adopt compared with an inactive firm, suggesting that associations may be sources of institutional pressure yet still provide needed capacity, information, technical support, and resources.
Overall results indicate that initial certification decisions are more strongly influenced by easily obtainable a priori indicators-namely, output prices, firm output, and to some extent association membership and product diversification. Less easily observable factors such as input cost structure and financial and operational capacity appear to have no influence on the initial adoption decision.
DECERTIFICATION DECISIONS
Explanatory variable mean values are statistically similar for both certified and decertified firms (Table  5 .1) with the exception of the average EU-US price differential. Firms that remained certified (until 2006) reported no difference in prices received in the US and EU markets, but decertified firms (in 2006) reported receiving significantly lower prices from EU buyers compared with US buyers (by $0.94/kilogram on average) with the constant-hazard-rate assumption. c Due to a multicollinearity problem from the high correlation between output price level and price of materials, we were able to use only one of these variables at a time in the models. However, the two models showed similar results. The one presented here is the one using output price level. d Due to a multicollinearity problem from the high correlation between "number of association memberships" and "being active in these associations," we were able to use only one of these variables at a time in the models. However, the two models showed similar results. The one presented here is the one using "being active in these associations." *** Significant difference in averages at < 0.01 level of significance; ** at < 0.05 level of significance; * at < 0.10 level of significance.
Logit model results indicate that price differentials across markets (especially between the EU and the United States) and access to credit are significant factors in the sustainability of HACCP certification among Philippine seafood processors. A $1 per kilogram increase in EU prices, compared with US prices, is estimated to result in a 94 percent decrease in the likelihood of being decertified, 13 confirming high sensitivity of EU HACCP decertification to price differentials between the EU and US markets. Firms that received higher prices in the US market and sold a significant share of their output in the United States had no incentive to continue with EU HACCP certification. Logit model results also suggest that relatively lower EU prices versus prices in other markets (Japan, other non-US, and domestic) were negatively associated with continued certification. Cost structure was not significant in explaining decertification decisions when timing was not considered.
With respect to capacity, only access to credit had a statistically significant effect on continued certification decisions in the logit model: firms that reported difficulty accessing credit had a higher likelihood (42 percent) of being decertified than firms reporting no difficulty. Capital requirements of food safety systems increase the demand for scarce funds, and public-sector credit support may be needed to jump-start and sustain food safety systems.
When the constant-hazard-rate assumption is relaxed (that is, survival analysis), the rate of decertification is significantly affected not only by EU-US price differentials but also by other incentiveand capacity-related factors such as output price level, input prices, number of markets, number of product forms, access to credit, and membership and active involvement in associations. Reported hazard ratio estimates suggest that a $1 increase in the difference between EU and US prices is associated with a 99 percent decrease in the rate of decertification. With an average EU-US price differential in [2004] [2005] [2006] [2007] [2008] of -$0.25/kilogram, a dollar increase will make EU prices four times more attractive than US prices and will likely eliminate almost all EU HACCP decertifications by firms. Results suggest that firms choose their certification strategies depending on their target market. In our sample, firms that exported mainly to the EU were less likely to decertify from EU HACCP, whereas firms that exported mainly to the United States and other markets were more likely to decertify. Hence HACCP capacity building appears to be tailored to requirements of the importing nations.
Similarly a $1 increase in the output price level is associated with a 70 percent reduction in the rate of decertification, suggesting very high sensitivity of the rate of decertification to changes in price level. An increase in the number of product forms by one is associated with a 2.5-times increase in the rate of decertification (that is, firms handling multiple product forms were highly likely to decertify). In contrast, an additional market destination is associated with a 53 percent decrease in the rate of decertification, indicating that reputation achieved through EU HACCP certification was important in continued certification for firms selling in a number of markets.
Cost variables were also significant when time was considered; a $1 increase in the price of labor is associated with a 63 percent decrease in the rate of decertification. Although this result appears to be inconsistent with the initial hypothesis that higher wage rates will create incentives for decertification because of the additional labor involved with maintaining safe practices, discussions with respondents suggest that higher wage rates created incentives for the firms to seek higher prices through HACCP certification as a competitive strategy because higher local wage rates made them uncompetitive in domestic markets. Firms that reported difficulty in accessing credit had a rate of decertification three times higher than those that reported no difficulty. These results suggest that easy access to credit is a critical factor driving both initial and sustained certification.
A firm that is active in an association has a 70 percent lower rate of decertification than a firm that is not active. Institutional pressures imposed through association membership and the potential preferential access to resources because of active participation play important roles in influencing continued certification. Building institutional pressures and collective capacity through industry associations can help promote early adoption as well as continued certification. Such associations can provide a venue to mobilize resources and share expertise and relevant information about food safety systems and market opportunities. Shared information through industry associations can reduce erroneous decisions arising from managerial hubris.
Scale economies did not appear to play a significant role in the decertification decision, likely because firms without adequate scale economies were filtered out in the initial certification decision. Even though improving food safety is paramount across all firm types and firm sizes, some firms may need different forms of incentives and capacity building on a more sustained basis.
CONCLUSIONS
Lack of knowledge about the sustainability of food safety certification systems constitutes a major gap in our understanding of food policy and regulation. Relaxing the constant-hazard-rate assumption using survival analysis techniques reveals the significant influence of additional factors on the conditional decisions. Differences between survival and logit model estimates for both initial certification and subsequent decertification decisions suggest that assuming constant hazard rates may lead to potentially misleading results and misestimation of the influence of other relevant drivers.
The initial decision to certify appears to be influenced significantly by scale economies and easily observable information such as output prices, access to credit, and institutional pressures from association membership. Other incentive-and capacity-related factors do not appear to have a significant influence.
After certification, a firm's decision to continue or discontinue certification at a point in time will be influenced by the same set of incentive-and capacity-related factors, but with the availability of additional information concerning realized costs and benefits. As a result decertification decisions appear to be significantly affected by a larger number of revenue, cost, and nonfinancial factors (that is, output price differentials, product and market diversification, input costs, and institutional factors). Although logit model results suggest that price differences between the EU, US, and other markets and credit availability are the main drivers of the decertification decision, estimates using survival analysis techniques reveal the significant influence of additional factors, including the extent of market and product diversification, institutional pressures, and labor costs.
Managerial hubris, likely in the absence of adequate information, may have played a significant role in initial certification decisions, but decertification decisions were based on more-informed cost and benefit information. The results support our hypothesis that compared with initial certification, decertification decisions were better-informed, calculated business decisions. The results suggest that an increased emphasis on policy measures aimed at discouraging decertification, versus a focus limited to capacity building to achieve initial certification, may be necessary to sustain food safety initiatives such as HACCP.
